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SF Nfodern Fire SFlarm. 


Stockton, California, not only enjoys the distinction 
of being the first city on the Pacific coast.to equip its 
fire alarm system with storage batteries, but it may 
also lay claim to having one of the most modern in- 
stallations of this class of service to be found in the 
country. The plant throughout is of the latest type 
of fire alarm equipment made by the Gamewell Fire 
Alarm Telegraph Company of New York, which em- 
bodies a number of distinctive features. The equip- 
ment proper consists of twenty-four Gardiner non-in- 
terfering boxes, one three circuit repeater, together 
with three 15-inch, one 8-inch, and six 6-inch combined 
gongs and indicators. In addition, a repeating box, as 
illustrated in Figure 3,.is installed in the telephone 
office. 


It has been the aim of Mr. R. A. Rose, Pacific Coast 
Agent for the Gamewell Company and under whose 
direction the system was installed, to make the Stock- 
ton plant entirely automatic in every detail and so 
thoroughly has this been accomplished that unmistak- 
able notification of any irregularity or of possible un- 
satisfactory operation, is always at hand. The main 
features of any fire alarm system are shown in the con- 
struction of its switchboard, and the illustrations here- 
with presented bring out to the fullest degree all in- 
formation that may be required concerning the opera- 
tion of the plant. The only difference existing be- 
tween the equipment installed and that originally de- 
signed consists in the fact that a four-circuit board 
has been installed, while a six-circuit switchboard is 


FIGURE 1.—FRONT VIEW OF A MODERN FIRE ALARM SWITCHBOARD, 
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reproduced. The switchboard is of solid slate, measur- 
ing five feet in width, by four feet in height by 14 
inches in thickness,,and on it are the various instru- 
ments whose functions are about to be described. 
The storage battery is arranged in two series, each 
consisting of sixty type “D” Chloride Accumulators, 
having a capacity of six amperes at about 125 volts 
for twelve hours. These series are charged on alternate 
days, that is series “A” is charged on one day, and 
series “B” on the next day and so on. The charging 
current is available eighteen hours daily and is taken 
from the 500-volt power circuit of the Stockton Elec- 
tric Railway Company, and the voltage is cut down 
through the lamp resistance and the rheostatic resist- 
ance shown, .to sixteen-one-hundredths of an ampere. 
The rheostats advance in twenty-ohm steps. Each 
battery is charged in series and during discharge, the 





FIGURE 3.—THE REPEATING Box. 


cells are connected to separate line circuits and the 
line resistances are balanced by means of the lower 
rheostats which, like the upper ones, advance by 
twenty-ohm steps. All circuit details will be readily 
comprehended by reference to Figure 2, illustrating 
the switchboard connections. 

The two series of accumulators are designated as 
battery “A” and battery “B” respectively, and while 
one series of cells is being charged, the other series 
is operating the fire alarm system. A single series of 
battery carries the whole system for twenty-four 
hours on one charge and that the working rate is well 
within the capacity of the battery is clear from the 
fact that the discharge rate varies between eight one- 
hundredths and nine one-hundredths of an ampere, 
never exceeding the latter quantity. 
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The Weston ammeter shown on the switchboard has 
a capacity of one ampere, and is readily readable to 
one one-thousandth of an ampere. The ammeter and 
voltmeter are connected to the three-cornered plug 
shown by a flexible cable and the circuits are so ar- 
ranged that on inserting the plug into either of the re- 
ceptacles designed for it, the voltage and ampereage 
of the circuit so plugged is shown on the instruments. 

The charging current enters the switchboard by 
means of the double pole, single throw break switch 
at the top of the board, whence it continues to the cir- 
cular double pole fuse block immediately below and 
which carries a one ampere fuse. Close beneath the 
fuse block is an automatic magnetic cut-out, by means 
of which the charging current is broken on the occur- 
rence of any abnormal condition. If the polarity of 
the charging current becomes reversed from any 
cause, prompt notification is given by means of the 
polarized relay immediately beneath the automatic 
cut-out, which rings the six-inch.vibrating gong shown 
on the back of the switchboard. After passing through 
the three-cornered receptacles for the plug for the 
Weston instruments, the circuits continue to the gang 
and parallel switches, by means of which the desired 
combinations between battery and lines are effected. 

An interesting feature of the Stockton system, and 
one whch is rapidly coming into general use in the pro- 
gressive cities that contain modern fire alarm equip- 
ments, is the repeating box illustrated in Figure 3. As 
stated, this box is placed in the telephone, exchangeand 
its function is to permit the telephone operator, upon 
receiving notification of fire by telephone, to send in 
a regular alarm from the box designating the district 
in which the fire exists. How this is done will be un- 
derstood by reference to the illustration, which is 
shown to consist of a cabinet containing a number of 
character wheels which are exact reproductions of the 
character wheels in the street boxes. The mechanism 
near the top of the cabinet is the same as that con- 
tained in each street box with the exception that it is 
actuated by the operator, who, in sending in an alarm, 
throws the lever down around to the right and releases. 
The lever returns to its normal position, and in doing 
so, it rings in on the circuit whatever box number is 
indicated on the character wheel that the operator has 
first placed in the mechanism. The repeating box con- 
tains merely an ordinary street box mechanism with 
interchangeable character wheels, but by installing it 
in a telephone office, as is done in Stockton, the scope 
of usefulness of the fire alarm system is enlarged really 
to the extent of making a fire alarm box of every tele- 
phone in the city. 





The claims of a patent are required to be so stated 
that the public may know what they are prohibited 
from doing during the existence of the patent, and 
what they are to have at the end of the term as a con- 
sideration for the grant. 
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THE SMITH MANIFOLD CALCULATOR—IIL 


BY GEO. P. Low. 


It is now well to proceed to the various classes of 
problems heretofore outlined as being solved by the 
Smith-Manifold Calculator and first, to take up the 
three functions of a simple circuit as treated by Ohm’s 
law—the fundamental equation of the science of elec- 
tricity, viz: 


Or, the amperage (C) of a circuit of known voltage or 
electro-motive-force (E) and resistance (R) is found in 
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viding the electro-motive force by the current in am- 
peres, thus: 
E 


Cc 

Evidently then, this inter-relation of the functions 
of an electric circuit prevails in every use to which 
current may be placed. For present purposes it may 
be .considered as a universal and all pervading rule 
but strictly speaking, it does not represent the exact 
conditions existing in circuits of alternating currents 
which are governed, according to conditions, not only 
by Ohm’s law, but also by laws variously known as 
those of mutual and self-induction, reactance, imped- 
ance, the separation between wires, the angle of lag, 





FIGURE 2.—REAR VIEW OF A MCDFRN FIRE ALARM SWITCHBOARD. 


the quotient of the numerical value of the voltage, di- 
vided by the numerical value of the resistance. Thus, 
if 1500 feet of number 28 copper wire, having an ap- 
proximate resistance of 100 ohms, be placed across a 
circuit of 110 volts,.the amperes which will flow 
through the wire will be found in the quotient of 110 
(E) divided by 100 (R) or, 1.1 amperes (C). 

By transposing the terms of the simple equation 
symbolizing Ohm’s law, as above, it is also found that 
the electro-motive fore, or voltage, of a circuit of 
known current and resistance is always expressed in 
the product of the amperage multiplied by the re 
sistance: (E=CxR), 

While the resistance may always be derived by di- 


the power factor and what not else. All of these fune 
tions, which are peculiar to alternate 
currents, apply most particularly to long and high po 
tential circuits, hence it is well to entirely overlook 
them at this time, more especially as they do not in any 


or polyphase 


instance exert an influence within the sphere which the 
Smith-Manifold Calculator is designed to cover. In 
the wiring of a building to be lighted from a trans- 
former or other source of alternate current, the circuit 
conditions are so similar to those existing in lighting 
the building, however large, by direct or continuous 
currents that the actual differences are hardly suscept- 
ible of measurement. In practice, therefore, no dis- 
tinction is ever made in wiring a building to be lighted 
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by direct or alternating currents, hence again it is un- 
necessary to draw a distinction between these two 
systems of distribution for the uses to which the 
Smith-Manifold Calculator may be put in the solution 
of wiring problems. 

ln the eariy days of electric wiring, those that did 
not wire by “guess” calculated the size of the circuits 
by Ohm’s law, and many yet adhere to that method. 
It is accurate, though less direct than the modes now 
in use, and its use simply consisted in determining the 
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will tell at a glance the resistance necessary—that is, it 
will serve this purpose until the user realizes how far 
more simple is the direct reading of the size of wire 
from the scale itself. Nevertheless, other problems, 
such as the determination of resistances for rheostats, 
or the derivation of the size of wires for field coils and 
all uses in the line of simple circuit relations must in- 
variably be solved by Oh. ’s Law. 

In resolving the functions of Ohm’s Law by the 
Smith-Manifold Calculator, the circular mils scale is 
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FIGURE -1.—THE SMITH-MANIFOLD CALCULATOR. 


resistance that a wire of given length must have in 
order to give a desired drop or loss in volts. 

Seventh Example: A lamp circuit of 20 amperes is 
to be run a distance of 348 feet from a storage batte~y 
operated at a potential of 100 volts. Required, the 
size of conductor for the circuit, the permissable loss 
in volts being 7 per cent. 

Seven per cent. of 100 volts is.7 volts, hence it is re- 
quired to find the resistance of 348 feet of wire that 
will carry 20 amperes so.that the difference in potential 
between the two ends of the wire will be 7 volts. Ohm’s 
law shows that the resistance equals the voltage di- 
vided by the current, or 7 (E) divided by 20 (C) which 
is .35 ohms, the required resistance. It is necessary 
to refer to a table of resistances of copper wires to as- 
certain the size of wire that will have a resistance of 
.35 ohms in a length of 348 feet. As resistances are 
given in “Ohm’s per 1000 feet,” obviously .1-348th of 
35 multiplied by 1000 will give the resistance of the 


read as voltage, that is, for 110 volts read 11,000 circu- 
lar mils or 110.000 circular mils as is most convenient, 
remembering that as you have multiplied by 100 or 
1,000, as the case may be, you must in the final result, 
compensate by the same amount. Similarly, the re- 
sistance in ohms is read on the feet-one-way scale, 
while the amperes are read direct on the ampere scale. 
If now it is required to find the resistance of a wire 
that is to carry 20 amperes with a drop of seven volts, 
place the arrow indicated “C” and appearing on the 
volts-lost scale, opposite 7,000 on the circular mils 
scale (i. e., 7x1000), as in Figure 3, then over 20 am- 
peres appears 348 on the feet-one-way scale. This 
would be the solution of the problem were the required 
resistance 7000 ohms, but as it is 7 ohms, obviously the 
resistance required is .348 ohms. Again, 

Eight Example: What resistance is required to give 
a current of 15 amperes across a circuit of 245 volts. 

Upon proceeding to place the constant or “C” arrow 


RCULAR 


4h.” ee oo eee = 
rT 


PIRATE FH Tt did rin 




















Sporto 


UG VT 
i i fs 2-0 me, 

















vs J 
50 40 


0S ¢* "RED 


Copvnicnt 1896 sy 
FE SMITH AND AEMANIFOLD 


AMPERES 


60 90 SmitH-Manir ovo 
CALCULATOR 


FOR ELECTRICAL FORMA 


FIGURE 2—THE SMITH-MANIFOLD CALCULATOR. 


required size of wire per 1000 feet. In this instance, 
the resistance thus derived is 1 ohm or, as a resist- 
ance table will show, practically a. number 10 B. & 8S. 
wire, which is the size required. 

It is thus seen that the application of Ohm’s law 
forms a round-about way for solving wiring problems 
and it is not surprising that it is now seldom used. To 
those who are still wedded to it however, the Smith- 
Manifold Calculator will prove of service in that it 


upon a multiple of 245, by 100 say, it is found that the 
resistance—the feet-one-way scale has been drawn to 
the right beyond the 15-ampere mark, but the apparent 
inadequacy of the Calculator is easily rectified by re- 
versing the slide, to do which any point on the volts 
lost scale—say 10—and observe the reading opposite 
it. In the present case the reading opposite 10 volts 
lost is a trifle under 53,000 circular mils. Now move 
the slide to the left until one volt lost is opposite 53,- 
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000 circular mils and the calculator will appear as in 
Figure 4, while the result of reversing the slide as done 
in drawing it to the left will be simply dropping a 
cipher from the circular mils reading or dividing by 
10. Over 15 ampere now appears 163 ohms, but in re- 
versing the slide the result was divided by 10, hence 
it is only necessary to divide by 10 again (as the as- 
sumed multiplier was 100) which quotient now shows 
the resistance required to 16.3 ohms, 

This and other processes in the use of the Calcula- 


CIRCULAR MILS AND B.&S. GAUGE Nos. 
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inator by the same number does not alter the value 
of the fraction. Again: 

Tenth Example: It is required to know the voltage 
necessary to drive a current of 30 amperes through a 
resistance of 6.66 ohms. 

Set the slide as in Figure 2 with 30 amperes on the 
6.66 mark on the feet-one-way scale, and then opposite 
the constant “C” read 20,000, hence 200 volts is the 
potential required. 

It must be borne in mind that should any factor re- 
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FIGURE 3.—THE SMITH MANIFOLD CALCULATOR. 


tor may, at first glance, appear cumbersome and confus- 
ing, but it forms one of those occasions wherein the 
perfect application may be grasped in a second, or, as 
is more often the case, it will appear ambiguous at the 
outset and then, quick asa flash, a single idea becomes 
seated which clears the whole understanding. As 
stated, the ease and rapidity with which the Smith- 
Manifold Calculator solves problems is marvelous and 
after one has acquired the knack of using it he finds 
it to be a most interesting and endless volume of prac- 
tical wiring lore. 
Naturally, the of a cir- 


derivation of any factor 


quired be beyond either scale of the Calculator it is 
only necessary to reverse the slide as explained in the 
Fighth Example, in which event drawing the slide to 
the left divides the reading on the circular mils scale 
by 10, while drawing it to the right multiplies by 10. 

To recapitulate, Ohm’s Law is solved by the Smith- 
Manifold Calculator by the following: 

Rule 1. Multiply the voltage by 100 or any conven- 
ient multiplier and place the constant indicated by the 
arrow “C” on the product thus obtained and as ex- 
pressed on the circular mils scale, when the reading 
of opposite points on the feet-one-way and the ampere 
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cuit when the remaining two are given, is worked out 
along the same lines as in the seventh and eighth ex- 
amples; for instance: 

Ninth Example: What is the amperage taken by an 
electric heater having a resistance of 9.5 ohms when 
supplies with current at an electro-motive-force at 200 
volts. 

Place the constant indicated by the arrow “C” on 
20,000 circular mils as in Figure 2 and under 950 on 
the feet-one-way scale read 21 amperes, the current re- 
quired. In this it is evident that having multiplied 
200 volts by 100 giving 20,000, the remaining factor of 
9.5 ohms must also be multiplied by 100 to preserve 
equality, for multiplying both numerator and denom- 


scales will respectively represent (1) the resistance in 
ohms multiplied by 100, or the convenient multiple 
selected, and (2) the amperes direct. 


(To be continued.) 





ELECTRICAL ACTIVITY IN JAPAN. 
American electrical engineers may find it not unprof- 
itable to keep a close eye on electrical developments 
in Japan. During the last session of the Japanes 
Imperial Diet it was agreed to apropriate a sum of 
above 12,800,000 yen, or more than $14,000,000, spread 
over seven years, for the extension of the telephone 

















service, and the work of construction is being actively 
carried on at various important places. The number 
of new subscribers in the four centers of Tokio, Yoko- 
homa and Kobe, under the expanded system, will be 
over 13,000, and in Kyoto and thirty-five other places 
where the service is to be newly established, there will 
be 6800. A considerable number of branch lines will 
also be established in places of less importance, so that 
of communication, and it is stated that at present in 
large part of the population of Japan. The people 
everywhere are eager to take advantage of this means 
of comunication, and it is stated that at present in 
Tokio alone, there are over 2,000 subscribers and more 
than 2600 applicants are waiting impatiently to have 
the privilege extended to them also. Arrangements 
are being made in Tokio to grant 500 new applications 
during the present year in order of priority, and dur- 
ing the next two years 1500 new applications will be 
accepted, the intention being to increase the number 
of subscribers until it reaches 10,000. Notwithstand- 
ing the activity of the Japanese in these matters, many 
of the applications which are being granted this year 
were sent in so far back as 1893. The ways being made 
much easier for American manufacturers by the 
marked preference which the Japanese have shown 
for American methods. This is’ strikingly instanced 
in the fact that three electrical experts, messrs. Mine, 
Nakayami and Wadachi, engineers of the Department 
of Communication of His Imperial Majesty, the Em- 
peror of Japan, have lately been sent from Japan to 
this country for the purpose of studying the latest de- 
velopments. One of these commissioners says: “All 
over our empire now there is the greatest interest in 
electric power and lighting. Electricty has been in- 
troduced in several cities, but the goverment wants 
it all over the country. Beyond a throughly compre- 
hensive telephone system, we want to generate eletri- 
city from the many powerful waterfalls in our country, 
and to use it for electric railways, general power and 
lighting, and in connection with our numerous public 
and private enterprises. It is also our desire to utilize 
the long-distance telephone in Japan.” That Japan is 
open to adopt the best electrical appliances of any 
country is seen in a recent large purchase of camp tele- 
graph apparatus in Berlin for service in Japanese mili- 
tary operations, and it is stated that in future the Ber- 
lin material will be imported for the use of the Japan- 
es army. It is to be hoped that those persons in this 
country who are specially interested in the matter, 
will take careful note of these facts. 





ELECTRIC INDUSTRY IN THE UNITED STATES. 


In the electric lighting field, the total capital in- 
vested in the United States is given as over five hun- 
dred millions of dollars. The number of plants, pub- 
lic and private is over ten thousand, The number of 
motors in use is estimated at about five hundred thou- 
sand, and their value at about one hundred millions. 
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The value of electrical apparatus used in mining is 
estimated at one hundred millions, and the value of the 
electric elevator industry will probably not fall short 
of fifteen millions. 

The most important of all the electrical industries, 
however, is that of electric railways. In this field the 
investment is very great, and in the United States is 
represented by a capitalization of over seven hundred 
millions. The number of trolley cars in use is said 
to be over twenty-five thousand, and these run on over 
twelve thousand miles of track. The electric railways 
represent more than 90 per cent of all the street and 
suburban railroads of the country. 

The aggregate of all the capital invested in electric 
lighting, electric railways and electric power is about 
fifteen hundred millions, and this does not include the 
value of the establishments that manufacture the ma- 
chinery and apparatus. As many of these are among 
the largest industrial enterprises in the world, and as 
nearly all are concerns of considerable magnitude, it is 
very evident that their combined capital will run up 
into large figures. 

Inasmuch as the electric light and power industry 
represents an investment of about fifteen hundred 
millions, without counting the value of the concerns 
that manufacture the machinery and supplies, it is evi- 
dent that to estimate the total investment in every de- 
partment of the electrical industry at two thousand 
millions of dollars in the United Staes alone, is not ex- 
travagant, for this would allow only five hundred mil- 
lions to cover the value of the telegraph, the telephone 
and the almost unlimited number of electrical manu- 
factories, large and small, that can be found, from one 
end of the land to the other.—William Baxter, Jr., in 
Cassier’s Magazine. 





DON’T TAKE THINGS FOR GRANTED. 


An inventor is about the last person in the world 
who can afford to take things for granted. A singular 
case of futility of invention arising from the neglect 
of this truism has been brought to light by the record- 
ing of a recent patent for removing tin from scrap by 
electricity. As sheet tin sells from 3 to 5 per cent. 
of pure tin, if all the scrap could be collected and have 
its tin taken of, an economical process for the purpose 
would be valuable. Tin is a very expensive metal, 
worth, say, $400 a ton. If scrap tin is worth $5 a ton 
$500 worth would contain $1200 worth of tin, and the 
iron or steel would be worth considerably over $500. 
The presence of tin makes scrap tin useless as iron, 
but if it is completely removed the scrap can be 
worked up into good quality iron. The consequence 
is that the skinning of scrap iron has exercised a great 
fascination for inventors for years, and numerous 


means have been devised for stripping tin, but at last 
a ingenious electrical device has been patented by 
which the tin can be stripped off perfectly and depos- 
ited where it is wanted. But now that everything is 
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ready for effective work, it is found that there is prac- 
tically no scrap tin to be had, and the inventor has 
had all his trouble and expense for nothing. There 
were supposed to be thousands of tons of scrap tin 
wasted every year, but in reality the makers of large 
tin goods sell their clippings to people who do smaller 
work, and finally the scrap is distributed in such a 
way that it cannot be collected profitably. 





LAW POINTS FOR INVENTORS. 


A patent should be construed in liberal spirit to 
sustain the just claims of the inventor. 

A recovery of damages for the period of infring- 
ment does not vest the infringed with the right to con- 
tinue the use. 


A recorded assignment of a perfected invention, 
made before a patent has issued, carries with it the 
patent when issued. 


However brilliant the discovery of a new principle 
may be, to make it useful it must be applied to some 
practical purpose. 


An inventor has no right of property in his invention 
upon which he can maintain a suit, unless or until he 
obtains a patent for it. 


The rightful owner of a patented machine may con- 
tinne to use it until worn out, or he may repair it, or 
improve upon it, as he pleases. 


{f a patented process cannot be performed without 
danger to the operater, it cannot be regarded as useful 
within the meaning of the patent law. 

The law will strip a corporation or individual of 
every disguise, and enforce a responsibility according 
to the very right, in despite of all artifices. 

A party who has purchased a patented machine, and 
used it during the term of the original patent, may con- 
tinue its use in case patent is extended or reissued 


One void claim does not vitiate the entire patent, if 
made by mistake or inadvertence, and without any 
willful default or intent to defraud or deceive the 
public. 


An inventor must be understood to know of what 
his invention consists, and his patent does not secure 
to him the exclusive right in anything more than he 
claims. 

What is the thing patented, is a question of law for 
the Court. Has it been constructed, used or sold by the 
defendants, is a question of fact to be submitted to the 
jury. 

Where a patent is claimed for the discovery of a mew 
substance -by means of chemical combinations, it 
should state the component parts of the new manufac- 
ture claimed with clearness and decision, and not 
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leave the person attempting to use the discovery to 
ind it out by “experiment.” 


An assignment of an interest in an invention secured 
by letters patent is a contract, and, like all other con- 
tracts, is to be construed so as to carry out the inten- 
tion of the parties to it. 


There is no infringement of a patent which claims 
mechanical powers in combination, unless all the 
parts have been substantially used. The use of a part 
less than the whole is no infringment. 


In cases of extreme necessity, in time of war and 
imminent and impending public danger, the Govern- 
ment may appropriate an invention to its own use 
without the consent of the patentee, but it must com- 
pensate him. 


A patent may be valid, and may have been held so 
to be by a court, without being broad enough to cover 
the whole invention. In such cases the act of Congress 
tenders the patentee relief by reissuing to make his 
claim broader. 


' 


An inventor who has made an improvement in a ma- 
chine, cannot.include all previous inventions and have 
a claim to the whole art, discovery or machine which 
he*has improved. 


He is the first inventor, and entitled to a patent for 
his invention, who first perfected and adapted the 
same to use, and until the invention is so perfected and 
adapted to use it is not patentable. 


Whosoever first perfects a machine is entitled to 
the patent, and is the real inventor, although others 
may have previously had the idea, and made some ex- 
periments towards, putting it in practice. 

Where an inventor finds it profitable to exercise his 
monopoly by selling licenses to make or use his im- 
provement, he has himself, by the price of such license, 
fixed the average of his actual damage where his in- 
vention has been used without his license. 

If suggestions communicated by the employee con- 
stituted the whole subject of the improvement, the 
patent, if granted to the employer as his invention, is 
invalid, because the real invention or discovery belongs 
to the person who made the suggestions. 


The time when a particular apparatus was “con- 
structed,” in the sense of the stipulation, was the time 
when it was attached to the machine (substantially 
complete in its operative parts), it not being necessary 
that the machine should be geared and doing work. 

Patentees have secured to them, by virtue of the let- 
ters patent granted to them, the full and exclusive 
right and liberty, for a prescribed term, “of making 
und using, and vending to others to be used,” their re- 
spective inventions or discoveries; and whenever their 
rights, as thus defined, are invaded by others, they are 
entitled to an action on the case to recover actual 
damages as compensation for the injury.—New Ideas. 
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EDITORIAL. 


The necessity that this paper should 

be prompt in its issue at the earliest 

TO READER moment, and the greater satisfaction 

AND PATRON. that will ensue therefrom to both read- 

er and patron, have made it advisable 

that as the present volume closes with 

this issue, the ensuing one should bear the month of 

April on its date line. This, then, outlines the course 
that will be pursued. 

The appearance of three belated numbers completing 
Volume III, with as many weeks, has been accepted as 
an earnest that the publication of the Journal is to be 
resumed, and the assurance is conveyed that hereafter 
this paper will be strictly “up-to-date” in both a literal 


and a figurative sense. 





Whoever it was that gave to man- 
kind the trite adage, “A stitch in time 


THE VOICE = gaves nine,” was truly a benefactor of 
OF THE 


the whole human race for reflection 
INANIMATE. 


convinces that but few of the difficul- 

ties which attend our work would 
arise had we but the forethought to always apply the 
advice given in this sage precept. Indeed, the pains- 
taking engineer who has worked and won his way to 
a responsible, paying and satisfactory position may 
largely attribute his measure of success to the fact 
that, whether consciously or unconsciously, he has ad- 
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hered to the broad,idea so succinctly expressed in the 
homely motto. Had the author spent a lifetime in the 
handling of machinery and had volumes been left re- 
plete with ripest experience, there could not have been 
told a tithe of that expressd in these six small words. 

Review if you will the ills to which an electric sta- 
tion is heir, then count on your fingers—you will need 
no larger score—the difficulties that could have been 
avoided had a preventive been applied during the in- 
cipient stages. It is then, when danger impends, that 
the voice of the inanimate cries out its warning note 
and pleads that its needs be administered to. True, if 
experience be lacking naught may avail to avert a 
trouble that would otherwise be easily remedied, and 
if one has not experience he should get it or the path 
to success will be long and tortuous and without a 
guiding star. The engine, beast of burden that it is, 
resents and breaks down under neglect as surely as 
will your pack horse; the boiler patiently endures the 
enormous molecular strain thrown upon it by quick 
steaming or,the injection of cold water, but the treat- 
ment saps its vitality; the steam pipe when cold, re- 
sounds as if struck by a sledge on the sudden admis- 
sion of.steam and the new leaks that appear attest the 
strain to which it has been subjected; the grain of 
sand drawn up from the well works an injury to the 
pump that mechanical amputation alone will save 
from destruction; the belting, when stretched to fiddie 
string tightness, spreads its contagion to shafting, pui- 
leys and bearings, and being “one sickly sheep, infests 
the flock and poisons all the rest;” the heating of a 
crank pin indicates undue tightness or a clogged oil cup 
and if the symptom of disorder remains unattended it 
shrieks in horror at its impending doom; the warming 
of a loose electrical connection portends derangement 
that wantonly wastes energy or may open a vital cir- 
cuit and cause a shut-down or may create the spark 
that might burn the station or even a whole city; the 
tiny spark at the brushes preceeds the cutting of the 
commutator; while an abrasion to armature wires or 
the lodgement of dust therein results oft-times in a 
burnout that gives lurid admonition that injury and 
neglect are not to be tolerated. Thus are given the 
signs or sounds constituting the language of inanimate 
appliances. They express no approbation of good and 
proper treatment beyond being ever ready and willing 
to cheerfully and reliably perform their afloted tasks, 
and only at extreme neglect do they raise their voices 
or mute plaints in infallible warnings of impending 
dissolution. | 
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Safety, reliability and success in the handling of all 
shall 
heed the voice of the inanimate and cultivate an under- 


forms of machinery demand that attendants 


standing of its expressions. They must cultivate, too, 


an affection for each piece of apparatus in their 
charge, for objects of affection are not neglected. If, 
though, the voice is raised, its grievance is real and 
then must be instantly applied the stitch that, in elec- 
tric station practice, saves not nine, but ninety and 


nine. 





The measure of depreciation to 

which electrical machinery is suscept- 
DEPRECIATION, 
AN UNSETTLED 


FUNCTION. 


ible forms a subject that becomes par- 
ticularly vexatious on every occasion 
where upon its estimate hangs actual 
yalues in hard dollars and cents. In 
truth, estimating depreciation is. somewhat similar to 
measuring the candle power of an are lamp. From 
the standpoint of accuracy, all favors a correct deter- 
mination of its.candle power when certain known func- 
tions are assumed. We can, for instance, fix both the 
angle and the distance of observation by simple pro- 
cesses, yet these assumptions are purely arbitrary and 
the results derived will be valueless in fixing the real 
illuminosity of the lamp owing to the absence of a 
standard. Similarly,,in estimating the depreciation of 
electrical apparatus, one encounters such potent un- 
certainties as to render the determination subject to 
all the errors of personal observation and judgment 
and,a problem which, from the standpoint of accuracy, 
is impossible of solution. 

The depreciation which a dynamo electric machine 
undergoes is of a dual nature. Its value suffers from 
a constant shrinkage because of the advances im the 
art of dynamo building, and second, it suffers from the 
wear and tear incident to use. To judge either item 
to even an approximation of certainty is impossible for 
the.respective reasons that no one can foretell when a 
new invention will render existing aparatus less de- 
sirable if not valueless except as junk, and no one can 
foretell the treatment a,generator is to receive, for, as 
with all other machinery, the life of a generator de- 
pends upon the care bestowed upon it. Then again, 
if a.dynamo is kept in good repair, is rewound and re- 
babitted, and supplied with a new commutator and 
shaft, it remains to all intents and purposes a new 
machine and the shrinkage in value from “advances in 
the art” would really determine 


the depreciation 


chargeable to it. The question of efficiency and its 


impairment from magnetic fatigue would be proper 
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for consideration, but probably few have given the 
matter a serious thought. Furthermore, it will then 
be asked: to what extent does the loss of one half of 
one per cent in efficiency detract from the value of a 
dynamo? That will depend upon its initial efficiency, 
the hours of service and the cost of power, each of 
which is influenced by a score or more of factors that, 
being more or less ambiguous in themselves, lead to 
uncertain deductions. 

It is plain that experience with one class of appar- 
atus affords no precedent for other varieties. Arc 
lighting dynamos have been backward in their devel- 
opment and, barring the substitution of new arma- 
tures, Brush dynamos installed in 1880 are still being 
operated and bid fair to continue their usefulness tor 
unnumbered years to come. The depreciation charge- 
able to these machines would ordinarily be determined 
by adding to the shrinkage between the original or 
first cost and the present or new cost, the cost of new 
parts and repairs, plus an arbitrary amount represent- 
ing the value assumed to be lost by reason of the use 
of the machine for the period of its life. In all proba- 
bility the sum total of these amounts will exceed the 
present cost of the dynamo, in which event the dynamo 


is figured out to be not only worthless, but worse than 


worthless—a zero with even the rim off. Nevertheless 
it jogs along merrily night after night, putting to 


blush by its faithful services, its accusers who main- 
tain that if it isn’t worthless, in all reason it ought to 
be. \ 

The reasoning, though apparently sound, is thus 
proven to be fallacious, in fact, the whole question is 
an anomalous one and depreciation must remain an un- 
settled function, for nowhere else must the judgment 
be so thoroughly tempered by the conditions and cir- 


cumstances which prevail. 





A charge that the original patentee did fraudulently 
und surreptitiously obtain a patent for that which he 
knew was invented by another, unaccompanied by the 
further allegation that the alleged first inventor was ai 
the time using reasonable diligence in adapting and 
perfecting the invention, is not sufficient to defeat the 
patent, and constitutes no defense to the charge of in- 
fringement. 





An inventor may be ignorant of the scientific princi- 
ple embraced in his invention, or he may think he 
knows it, and yet be uncertain, or he may be confident 
as to what it is, and others may think differently. All 
this is immaterial if by the specifications the thing to 
be done is so set forth that it can be reproduced. 
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TRANSFORMERS FOR SINGLE AND MULTI- 
PASS CUBKENITS: By Gisbert Kapp, L896 
Sve cloth, “441i pp. Lliusurated. Lupusued by 
‘The Macmillan Company, 66 Fitth .ave., New 
Lork. kor sale by Wimam Doxey, 631 Market 
St. San francisco. Price 91.75. 

it 1s only Cumparatively recently that writers of 
electro-tecunics have taken up the subject of trans- 
lormers and treated it with thurouguness im book 
tori. in truth, the reason tor this may be because 
ot the almost limitless field that the new science of 
electrical engineering had opened up for authors to 
cover, or because of.the great amount of experimental 
research that must be made, or because vi a more or 
less unsettled state of the art; or more probably, be- 
cause of an ummature understandmg of the piece of 
apparatus that is at once the sinew. and strength of the 
alternating and polyphase systems of an electrical dis- 
tribution. ‘the workings of a transformer appear to 
be simplicity itself. During its dévelopment one real- 
ized it to be an appliance wherein a moving field cut 
a wire and produced electricity, instead of having, as 
in dynamo, a moving wire cut a field with the same re- 
sult. With ail but the favored few, all thought of the 
principle of the transformer rested at this pomt, for as 
Mr. Kapp states in the preface to the work under re- 
view, practical engineers who in carrying on their pro- 
fession must investigate whatever they design, cannot 
be expected to publish the result.of their researches 
for the benefit of competitors. The knowledge ob- 
tained concerning the theory, principles, and to a 
great measure, the practical possibilities of the trans- 
former, has until recently been locked in the intellects 
of the engineers of the great companies, but now the 
industry has passed beyond the narrow stage where 
the principles underlying its fundamental features can 
be reserved for the exclusive use of any person or con- 
cern, and as a.result the note books of independent 
but none-the-less trustworthy investigators, have given 
the electrical public the treasures of knowledge that 
have long been sought for. Such a work has Bedell’s 
Principles of the Transformer been to students, and 
such a work is “Kapp’s Transformers” to practical en- 
gineers and investigators who desire to obtain a max- 
imum of practical success with a minimum expenditure 
of mental exertion. 

Kapp’s work clearly shows that notwithstanding the 
apparent simplicity of the transformer, a study of this 
apparatus leads to a number of questions which are 
not only highly interesting from a purely scientific 
point of view, but are also very important for practi- 
cal of commercial reasons. On most alternating-cur- 
rent lighting installations the transformers are at work 
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night and day all the year round, and cause a waste 
or power which 1s always going on. Under these cir- 
cumstances, even a small improvement in the efficiency 
of the aparatus has a large monetary value, but such 
unprovements can only be made as the result of care- 
ful study combined with practical experience, and only 
by grappung with the problem understandingly may 
its solution be reached. Indeed, the object of the 
present book is in part to enable the reader to judge 
the.design of the transformers and, if necessary, to de- 
sign such apparatus for himself. ‘lhe subject 1s treat- 
ed mathematically but not to such an extent as will be 
oppressive to the majority of readers. Its main feat- 
ures are a scope of discussion that is sought for and a 
method of treatment that is commendable. All vari- 
ties.of transformers are fully treated, and though the 
English and Continental practices are dwelt upon al- 
most to the exclusion of American appliances, yet the 
names and work of Tesla, Thomson and Scott perforce 
often appear. 

Aside from the explanation given of the principles 
of action, forms and relations between cores and coils 
in the transformer, the majority of readers will find 
more of interest in the pages devoted to testing, in 
which are satisfactorily described the dynamometer, 
wattmeter, three-voltmeter, three-ammeter and other 
methods of testing transformers, Chapter VIII is es- 
sentially a practical one, being devoted to safety appli- 
ances, sub-station and house transformers, boosters, 
choke and compensating .coils, series transformers, 
three-wire and balancing transformers, and lastly, a 
description of Scott’s method of converting two-phase 
to three-phase current and vice versa. Some of the 
“wrinkles” here brought out are both novel and of val- 
ue, and it is safe to.say, that they would frequently find 
an extensive application were they more generally un- 
derstood. 

Kapp’s Transformers is.a timely work, and especi- 
ally so to the electrical engineer who has charge of an 
alternating or polyphase current distribution. 





THE ACCURACY OF WATTMETER READINGS. 


Our readers will recall recent correspondence which 
passed between Mr. Milne and Mr. C. D. Haskins re- 
garding the merit of the Thomson Recording Watt- 
meter. We learn that within the past month a series 
of important tests have been made to determine the ac- 
curacy of the meter in question under certain condi- 
tions. The tests were carried out to verify sundry 
criticisms to the effect that on rapidly fluctuating 
loads, the meter was derelict in its accuracy—especial 
reference being made to elevator work. The object of 
the tests was the determination of the mean error un- 
der maximum conditions of fluctuation and the result 
was gratifying from the standpoint of the meter. It 
was found that the maximum of error, introduced by 
this character of load, i. ¢., under the worst possible 
or maximum condition of fluctuation, did not exceed 
six-tenths of one per cent, a percentage materially re- 
duced under conditions less than the maximum. 
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Gas 


SOME FACTS RELATING TO GAS AND ELEC- 
TRICITY.* 


By J. F. SEAMON. 

With these preliminary remarks, I desire to call your 
attention to the central station as compared to the gas 
plant. We must recognize the efficient means which 
are applied to the different stages of gas manufacture, 
and while a gas plant’s success to a great extent de- 
pends upon a correct registration of the product manu- 
factured and sold, and the ample storage of the same, 
the same principles are applicable to a central station 
and the distribution of their product, which principles 
are now being adopted by electrical engineers in the 
designing of them. It is necessary for the sale of any 
product to require some suitable means of measure- 
ment. As electric power is undoubtedly a product re- 
quiring the erection of a costly plant for its production, 
a unit of measurement is necessary, as well as an ap- 
paratus to record the units delivered to the consumer 
by the producer, and as appliances for recording elec- 
tric energy, which register in ampere hours (the unit of 
quanity) and watt hours (the unit of work), are now 
being generally adopted, it thus makes electricity an 
equal competitor with gas when such devices are used 
for the measurement of their product. The writer’s 
experience with the plant in his charge, when electric 
meters were applied to the consumer, fouad a reduc- 
tion in the daylight load of 60 per cent., and the night 
load of 25 per cent., against that of the contract sys- 
tem. As electric stations receive the benefit of this re- 
duction, and where the revenue by the adoption of 
meters is not increased, a majority of electric stations 
have been unable to lessen the cost of their product to 
the consumer on account of the variable load they are 
subject to, making it a necessity to have the machinery 
and dynamo capacity of sufficient size to carry them 
through the maximum hours of lighting, which covers 
an average of three hours in twenty-four. As this ma- 
chinery represents an investment of capital, and, con- 
sidering the interest, depreciation, insurance and re- 
pairs, with no reduction in the cost of attendance, we 
readily see that in a majority of cases the cost of elec- 
tricity to consumer is not lessened. The only material 
reduction would be that of the fuel and water account, 
which, under the peculiar conditions stated above, 
amount to a saving of 20 per cent. In view of the facts 
stated,gascompanies have been able to hold their share 
of the lighting business, and in many cities they have 
increased their output by the aid of efficient methods 
of applying their product as a source of illumination. 

Comparing the storage battery with that of a gas 


*Abstract of a paper read before the thirteenth annual meeting of the 
Ohio Gas Light Association. 
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holder the electrical engineer, in order to store his 
energy, must incur a loss of not less than 20 per cent. 
of the energy stored, and must pay for his storage bat- 
tery at the rate of $3uU per horse-power hour, woetner 
the capacity be large or small, but, on the other hand, 
the method of storing gas involves no appreciable loss 
of energy. A 50,Vuu cubic foot holder, at a cost of 
$7,000, would be 14 cents per cubic toot capacity, and 
$4.50 per horse-power hour capacity. Assuming tat 
the consumption of gas is 25 cubic feet per horse-power 
hour, making a diiterence of 8S per cent. in the cust of 
storing an equal amount of energy by the means of a 
storage battery compared to that of the gas holaer. 
And again, if we desire to compare the cost of install- 
ing a storage battery to that of a gas holder of equal 
capacity, we find that, allowing for leaks and conden- 
sation and using the tactor of 1U cubic feet per purner 
per hour, a holder of the size mentioned will furnish 
gas for one hour to 5,000 burners, at a cost per burner 
capacity of $1.40. To ascertain the cost of a storage 
battery of sufficient size to furnish energy to 5,000 16- 
candle-power lamps at 50 volts, it is necessary to re- 
duce to watt hours, adding 20 per cent. for loss of 
energy, which equals 300 kilowatts, which redueced to 
horse-power hours we get a product of 402 horse-power 
hours multiplying this by $40, the cost of a storage bat- 
tery per horse-power hour, we have a total of $12,000 
for the cost of the installation of the same of equal 
capacity to that of a gas holder. It may be stated that 
storage batteries are confined to the direct current sys- 
tem of electric distribution, and that system is now be- 
ing superseded by the adoption of the alternating cur- 
rent system in central statons, as the latter, on account 
of its high potential, covers a greater area in long dis- 
tance transmission. With the comparisons just stated 
above, we find this important question of the storage 
of electric energy a costly one to install, not mention- 
ing the fact of its cost of maimtenance, and as the ques- 
tion of capital invested carries with it to a great ex- 
tent the selling price of any commodity, we can see in 
this instance its direct application to electric stations, 
for it necessitates either a means of storage or a suffi- 
cient dynamo capacity to carry them through the 
maximum load. 


r 

The gas engine is now being recognized as an import- 
ant factor for the generation of energy in electric light- 
ing stations, and also in isolated plants, and as it is 
conceded that it is cheaper to distribute an equal 
amount of energy by the aid of gas mains than by the 
method of electrical distribution, and, admitting this 
to be a fact, it remains for the gas engineer to set forth 
the practical economy which can be obtained through 
the agency of the gas engine. The writer calls your at- 
tention to one plant in particular at Belfast, Ireland, 
where gas engines have been installed for the genera- 
tion of electricity. The gas used was somewhat less 
than 24 cubic feet per electrical horse-power, the test 
extending over a duration of six hours at full load. The 
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electrical equipment in this instance consists of four 
bipolar dynamos, of 0/4 Kilowaits capacity each, and 
two similar dynamos o1 264 kilowatts capacity each, 
making a total of 380 electrical horse-power. 

In the large cities we find a number of isolated elec- 
tric plants, and as it is necessary for the electrical en- 
gineer in the design of these installations to use a 
means of producing his energy at a minimum cost, it 
would suggest that a little enterprise on the part of the 
gas manager, and with the co-operation of the electric- 
al engineer and the gas engine manufcaturer, the 
ineans can be employed to extend the further use of gas 
as a productive power, thus closely identifying these 
branches of business, making them dependent to a cer- 
tain extent upon the other. 

In regard to gas as an illuminant as compared to 
that of electricity, the writer’s experience has been, 
where gas dispelled that of electric light of equal lum- 
inosity, a saving of 714 per cent. was guined in favor 
of gas, thereby benefitting the consumer. The Wels- 
bach burner was used in this comparison, and the cost 
of renewing mantles in obtaining the above result is 
included. With the adoption of the Welsbach burner 
for gas illumination it certainly was and now is a ser- 
ious obstacle in the general advancement of electricity 
for illumination where there is competition. And as 
the success of the prepayment meter plant is estab- 
lished, a combination of both burner and meter used 
would enable gas companies to obtain a trade that 
hitherto was an unknown factor to them. As a man- 
ager of a combined gas and electric plant, the writer 
recognizes whatever is to the consumer’s interest, in 
the method of lighting, is to his interest also, and it 
only remains for him to give an uninterrupted service 
and a good quality of light at a minimum cost, using 
his best judgment in the economical running of his 
plant, and what additions of extension will be the most 
profitable to the interests he represents. 





Obituary 


F. G. PRATT. 


We regret to announce the death of F. G. Pratt, of 
the General Electric Company, which occurred Novem- 
ber 7th last. Mr. Pratt was born at Keene, N. H., and 
graduating from the Grammar and High Schools of 
that town, entered Harvard. After taking his degree 
with honors with the class of ’84, he returnde to Keene 
and became sub-principal in the High School in which 
he had received his early education. This post he filled 
for three years. He then became identified with the 
Boston and Albany Railroad in the office of the Elec- 
trical Superintendent, but his health failing, he ac- 
cepted a position with a southern railroad, for which 
he did considerable surveying work. His experience 
in railroad operation opened up for him a position iu 
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the Union Switch and Signal Company. While with 
this company he invented and patented several valu- 
able devices. 

In 1892 he entered the employ of the General Eleciric 
Company and shortly afterward took entire charge ot 
the catalogue department of that company. His 
special aptitudes and the breadth of his technical 
knowledge, extending as it did noi only into the pure- 
ly catalogue work, but also over the patent and en- 
gineering branches of the electrical business, adapted 
him peculiarly to the duties which fell to him. Any 
one acquainted with the vast amount and variety of 
the printed matter and special information which the 
operation of such a large company necessitates, and 
the perfect shape in which is issues from the press will 
realize the responsibility which rested on Mr. Pratt’s 
shoulders. Mr. Pratt was only 36 years of age at the 
time of his death. He was universally esteemed and 
his death will be a source of regret to all who knew 
him. 





Personal 
Mr. George Heli Guy, of the staff of the Electrical 
Engineer of New York, and whose acquaintance is 
cherished by the hosts of friends he made while visiting 
the coast some months since, has been enjoying a well 
earned vacation to his old home in England. 


Mr. 8. H. Taylor, who is probably more familiar with 
the electric lighting business of the Pacific Coast than 
any other person, has succeeded Mr. F. C. Cartwright 
as Sales Agent for the San Francisco office of the Fort 
Wayne Electric Corporation, Mr. Cartwright being 
now associated with the Mutual Electric Light Com- 
pany. 





TAKING CARE OF THE PENNIES. 


A scheme for supplying electricity for lighting pur- 
poses for small consumers on the principle of the 
penny-in-the-slot has been in operation in England for 
some years. Although the conditions of electric light- 
ing there differ greatly in many respects from those 
in America, there are some points about the enterprise 
which are worth considering as applicable wherever 
limited quantities of current are required. The cor- 
poration which has the right to the penny-in-the-slot 
meters, is empowered to enter into contracts with elec- 
trical supply companies or municipal corporations for 
the supply of electric energy; to wire and fit out for 
electric lighting the premises, such as small stores, etc., 
of consumers of electricity, and to generally develop 
and demonstrate the system of supplying electricity 
through prepayment meters. It is obviously to the ad- 
vantage of electric supply companies to combine with 
the syndicate, as the introduction of the penny-in-the- 
slot system will considerably increase the “earning 
capacity” of their plant. For instance, while the aver- 
age revenue from the eight-candle-power lamps at pres- 
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ent wired in London does not exceed $2.00 per lamp 
per annum, the lamps used by such consumers as the 
syndicate propose to introduce, would double or treble 
the average takings per lamp per annum. By the use 
of this system the consumer is relieved of the trouble 
of quarterly accounts. He always knows just where h2 
stands, as one penny will provide an eight-candle- 
power light for six hours, and the light can be 
switched on or off at will. This retailing of electric 
current which is always on tap will be an immense 
convenience to small stores and private houses, and it 
promises to mark the era of a new development in the 
supply of electricity. 


Phe Prade. 
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AN ADVANCE IN WIRE MAKING. 


Bi-metallic wire, as its name implies, is composed of 
two metals, copper and steel being usually employed. 
Such metals in a wire possesses a peculiar and decided 
ly beneficial electrical effect, and, at the same 
great tensile strength. 

The advantages to be secured from the nse of bi-me- 
talic wire may be expressed in a few words, viz., econ- 
omy in construction, maintenance and operation of 
conductors used for the transmission of electrie eur- 
rents. 

It is especially adapted to telephonic uses, the sev- 
eral reasons being as follows: 


time, 


1. With the battery transmitter a single bi-metallic 
wire, with an earth return, accomplishes pracicallv the 
same result as is secured from a copper metallic circuit. 

2. The magneto telephone, commonly used as a re- 
ceiver, or an instrument built on the same principle. be- 
comes a commercial long-distance telephone 
used in connection with bi-metallic wire in metallic cir- 
cuit. 


when 


3. Bi-metallic wire requires less insulation than 
wire of one metal, and, as less of the insulating maie- 
rial is needed between conductors of a cable, it follows 
that a greater number of bi-metallic conductors may be 
placed and operated therein. This, in turn, increases 
the capacity of ducts, thus reducing the expense of 
placing wires underground. With this wire used bare 
as compared with one metal wire so used, less trim- 
ming of trees is required, consequently a saving in the 
cost of such work is accomplished. . 

It is not claimed that bi-metallic wire wholly obvi- 
ates the induction so frequently heard on telephone 
lines, but it is claimed that when such wire is used the 
induction does not prevent, nor interfere with, conver- 
sation, and that it will give a far more satisfactory ser- 
vice than can be obtained from one-metal wire. 

The magento telephone has been found inadequate 
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when used on wires of one metal for any considerable 
distance, even though such wires were in metallic cir- 
cuit. The service with that instrument can not be 
compared to that given with battery transmitters. Bi- 
metallic wire, however, improves the workings of the 
magneto telephone to such a degree that that instruv- 
ment may be considered a commercial long-distance 
telephone when used in connection therewith. 

In the operation of certain systems of rapid tele- 
graphy, especially those systems using both the alter 
nating and direct currents, quick action of apparatus 
is essential for the successful operation thereof. The 
peculiar electrical effect in bi-metallic wire produces 
the quick action needed, and, as a result, an improved 
service is obtained. 

By the substitution of bi-metallic wire for wires of 
iron or copper, an improved working of telegraphic 
lines generally will be secured. 

Electricity is being generated in vast quantities ai 
Niagara and other points. How to make the power 
so generated economically available for lighting and 
manufacturing purposes at neighboring and distant 
places is a problem of the utmost importance. Like 
wise is it important to secure a means for the econom’ 
eal transmission of electric currents, whether gener 
ated by water or steam power, to any considerable dis- 
tance. It is believed that bi-metalie wire solves this 
problem; that, by the use of such wire, the loss of po- 
tential, or drop (now of such proportions as to make 
long-distance transmission over wires of copper al- 
most prohibitive,) will be greatly reduced. From a me- 
chanical point of view, it will be readilv seen that bi- 
metalie wire will render service which is less liable to 
interruption. 

The substitution of bi-metallie wire for copper will 
prove most edvantareous on trollev systems. Copper 
lacks tensile streneth and forms kinks, or bends. from 
the pressure of the trollev wheel; from 
arises the possibilitv of delay due to the filvine off of 
the trollev pole. 
own weight; thus reducing its diameter, increasin® its 
electric resistance, necessitating the frequent teking 
up of slack, and later on, the breaking of the wire. A 
taut trolley wire being necessary, frequent repairs are 
needed to keep the line in working order, and these re- 
pairs incur considerable expense. An important item 
for consideration is that a large sized wire is not neces- 
the trolley 
wire is also used as a feeder; the great diameter is em- 
ployed to secure the required tensile strength. This 
may be termed a waste of copper, because a bi-metalic 
wire of smaller diameter gives the required conduc 
tivity, increased tensile strength and the necessiry 


this cause 


Besides, copper stretches under its 


sary to carry the current, except where 


rigidity. 

Iron wire possesses about one-fifth the conductivity 
of copper wire; to obtain the required conductivity for 
ordinary uses, an increased diameter 
Iron is not durable as a conductor; on or near the sea 
coast its life is about three years; inland, about five 


is necessary. 
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years. Then, besides, iron commences to deteriorate 
shortly after put into service. As the points of oxida- 
tion increase, so does the electrical resistance increase, 
and, although an iron wire may be complete through- 
out its entire length for a considerable time after put 
into use, yet its electrical resistance increases more and 
more as each day passes. As lange poles are required, 
which, owing to the weight carried, must be placed 
close together, well braced and guyed, added to the 
short life of iron wire, it will be seen that the economy 
in an iron wire pole line is only in the first cost of the 
wire. In the end it will be found that iron is really 
more costly than copper. 

Copper wires of large diameters are frequently em- 
ployed to secure increased tensile strength, and even 
then the results sought are not obtained. As men- 
tioned before, copper stretches under its own weight, 
and unless the slack is taken up at once, innumerable 
line troubles will appear. Having wires of large dia- 
meters to carry, it follows that large poles are re- 
quired, and, as copper does not permit of great spans, 
the poles must be placed close together. The tension 
on the poles is very great, bracing and guying being 
an absolute necessity, all of which adds to the cost of 
the line. Copper does not corrode like iron, it is a 
splendid conductor of electricity, but is lacking in a 
way which, perhaps, may be considered almost equal 
in importance to its electrical qualities, viz., mechani- 
cal resistance. 

Steel possesses great tensile strength, but is a poor 
conductor; copper is a good conductor, but is lacking 
in tensile strength. 

Bi-metallic wire partakes of the good aualities of 
both steel and copper—the tensile strength of the 
former and the conductivity of the latter—and, in ad- 
dition to the peculiar electrical effect, it is the best and 
most serviceable conductor. Bi-metallic wire, like 
copper, does not corrode, and, the steel core, being pro- 
tected by the copper sheathing, does not oxodize like 
iron. The two metals of the wire are c!osely joined, or 
welded together, forming a homogeneous mass. It 
permits of bends and twists in the same manner as 
wire of one metal. 





Bi-metallic wire has a greater tensile strength than 
wire of hard drawn copper. It permits of great spans. 
Having a greater tensile strength, it will be seen that 
wire of smaller diameter may be used, which, in turn, 
permits of lighter poles fixtures, etc., and by reason of 
great spans, the poles may be placed further apart. 
Having less surface to wire, poles, etc., there is less re- 
sistance to storms of wind, rain and sleet, consequent- 
ly less liability to interruption of service. The econo- 
my is found in every respect. 

Old pole lines now carrying wires of copper or iron 
may have their capacity greatly increased by the sub- 
stitution of bi-metallic wires therefor. And not only a 
greater capacity, but an improved service will be se- 
cured. 

Bi-metallic wire is the product of the John A. Roeb- 
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ling’s Sons Company, of Trenton, N. J., which com- 
pany, as is well known, manufactures only the highest 
grade of wire. 





ELECTRIC POWER IN A BOLT FACTORY. 


Although the transmission of power outside the 
limits of Niagara Falls is not yet a month old, a large 
nut and bolt works at North Tonawanda, has been 
waiting, fully equipped for the appearance of the cur- 
rent, for the past year. These works, the largest nut 
and bolt factory in the country, are those of Messrs. 
Plumb, Burdict & Bernard. 

At the time the electrical equipment was under con- 
sideration, the question of utilizing Niagara power 
naturally arose, and it speaks volumes for the fore- 
sight both of the owners of the works and the equip- 
ing Co., the General Electric Co., that the three phase 
system was selected, instead of the two phase. The 
three phase system having been chosen by the Niagara 
Falls Power Co., for the transmission of power from 
Niagara Falls to Tonawonda and Buffalo, the bolt and 
nut works can be operated directly from the transmis- 
sion line by simply connecting the necessary static 
transformers. 

The factory of Messrs. Plumb, Burdict and Bernard 
is situated at North Tonawonda, directly on the lines 
of the New York Central & Erie Railroads, and about 
half a mile from the route taken by the over-head wires 
of the Niagara Buffalo Transmission. It is divided 
into three single story brick shops, running north and 
south, the forge being nearest the railroad, the cold 
shop, engine room and machine shop, lying in the cen- 
ter and the threading and finishing shops on the side 
nearest the transmission line. All the work, with the 
exception of the cold work, starts at the forge shop anid 
passes on through the various operations until it 
leaves the finishing ready for the market. There is n> 
waste of labor and time passing material from the dif- 
ferent points in the shops. The progress is methodi- 
cal, each succeeding operation being set next to the 
previous one. 

Until Niagara power can be obtained, the works are 
being operated from their own generating station, 
which will be abandoned as soon as the Niagara Power 
Company is ready to tap the three phase lines into the 
factory. The generating station is set between the 
cold and machine shops in the central building. Steam 
from the engine is supplied by three Riter Brothers re- 
turn tubular boilers each of 100 h. p. capacity. The 
engine is an improved Green of 400 h. p. belted to a 

yeneral Electric Co. three phase six pole 150 k.w., 25 
cycle 500 R. P. M. generator. The exciter is a 3 kw. 
125 volt bipolar machine. The switchboard is of panel 
type, built up of two panels, one for the generator, the 
other for the feeders. The generator panel carrier Po- 
tential Indicator, two current indicators, field switch, 
main switch and two Carpenter enamel rheostats. 
The feeder board in addition to the fuses is equipped 
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with four three-blade knife switches each controlling 
one circuit and labelled “Cold Press”, “Machine Shop”, 
“Thread Shop”, “Forge Shop”, respectively. 

The Forge Shop, where the nuts and bolts are cut 
off from the raw rods and bars !s about 360 feet long, 
having the forges and machines set down each side of a 
central aisle, along which a track is laid. Above the 
machines on each side runs a line of shafting, and in 
arranging the line of shafting Messrs. Plumb, Burdict 
and Bernard have adopted a very simple method. 
Suspended from the roof girders down each side are 
four lines of channel iron in two sets, each set bolted 
back to back. Each line is separated from the other 
about 20 inches. Through the space between each pair 
of channels, pass long belts which support the hangers 
for the shafting, and allow of a ready rearrangement 
at any time. This method is adopted throughout the 
shop. 

The Forge Shop contains five 20 h. p. General Elec- 
tric Induction Motors, four driving the shafting and 
one operating a blower. The shafting is divided into 
four sections, and each one is belted to one of the in- 
duction motors. 

The driving motors themselves are set upon a plat- 
form above the shafting in the center of the shop, and 
are boxed in. The blower motor directly connected to 
the blower occupies a platform at the south end of the 
shop. The machinery driven by themotors in the Forge 
Shop are different sizes of bolt headers and nut punch- 
ers and shearing machines for shearing the bolt 
lengths from the rod. 

In the cold shop the pointing department is operated 
by one 20 h. p. motor, set on the floor and belted to 
Jack shafts and counter-shafts as necessary. 

In the Machine Shop, lying on the south side of the 
engine room, is another 20 h. p. motor, also set upon 
the floor. It is used to-drive a variety of tool making 
machinery such as planers, milling machines drills, 
slotters, shapers, ete. 

The Threading and Finishing Shop, 400 feet long, is 
next in length to old Shop which is 430 feet in length. 
In it the bolts and nutstravelling from the other shops 
are threaded and tapped and put together ready for 
the market. 

This threading and tapping of the smaller pieces is 
effected automatically for some and semi automati- 
cally for others and in all cases the operations involve 
some of the prettiest automatic and semi-automatic 
work to delight the eye of the mechanic. The auto- 
matic nutters which put the nuts upon the bolts are 
more than human in their accuracy and speed. 

This shop is driven by six 6 h. p. motors set on small 
platforms, and three 20 h. p, motors. The smaller 
motors and one 20 h. p. motor is used to drive the auto- 
matic and semi-avtomatic machines. For the former 
they are belted to Jack shafts from which belts are 
dropped to pulleys on a shaft running underneath the 
machinery. For the semi-automatic machinery, the 
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pulley is on the level of the machines and is belted to 
the Jack shaft above. 

The other 20 h. p. motors are set on the floor and are 
belted to shafting on the opposite sides of the shop as 
shown in the illustration. These serve to drive the 
heavy threading and tapping work not automatic and 
some idea of the variety of machinery in these shops. 
and the work the motors are called upon to do, may be 
gathered from the fact that the sizes of bolts made run 
from 3-16 inch up to 1 1-2 imch. 

The advantages of electric drive are markedly notic:- 
able in this plant. There are no separate engines for 
the individual shops and no belt holes in the walls as 
would have been the case had the steam driving plant 
been confined to an outside building. The wires come 
through three small porcelain bushed holes in the wall 
of each shop. The central steam and generating sta- 
tion is confined to one room at present, and will probo- 
bly shortly be entirely abolished. The motors in the 
forge shop occupy either small space upon the floor or 
are erected on small platforms. They require no atten- 
tion beyond the filling of oil wells, which is performed 
but once in six months. They are started by the throw- 
ing of a switch, and maintain a steady and constant 
speed under all conditions of load. This is noticeable 
in the quality of the output. 





THE DANGERS OF A SCRATCH. 





Searcely a day passes that many persons do not, in 
some way or other, get a seratch, a small cut, or a 
bruise that may break the skin. In mostinstances not 
the slightest attention is paid to this beyond the tem- 
porary annoyance of the pain and the possible irrita- 
tion when the hands are put into water, or some subse- 
quent blow in the same spot brings an exclamation on 
account of the hurt. 

This, while a common practice, is by no means a 
wise one. The air is full of floating disease germs, es- 
pecially the air of cities and towns, and an injury of 
this sort, be it ever so slight, might furnish excellent 
breeding ground for some deadly bacteria. It is a good 
plan always to keep a bottle of prepared carbolic acid 
and glycerine, and frequently touch all bruises or sore 
spots with it. This is one of the most convenient and 
effective germicides imaginable. It is believed that 
many cases of fever and other serious ailments can be 
contracted by a floating germ coming in contact with 
the abraded skin. Once snugly lodged in this most con- 
genial dwelling-place, the germ multiplies with amaz- 
ing rapidity, and soon overruns the entire system. 
Therefore, whenever there is a bruise or scratch, or any 
injury of this sort, germicidal applications should be 
at once resorted to. 


Where objection was taken to a patent that was 
signed by “an acting Commissioner of Patents,” and 
that the record contained no averment or proof of his 
title to the office, held that objection was not tenable. 
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A POINT IN CENTRAL STATION ECONOMICS. 


To what extent a labor-saving device can be made to 
effect an economy has been very strikingly demon- 
strated in the case of one of the large electric illumin- 
ating companies which recently concluded to fit up 


each one of its are light poles with a clock-switching 
device designed to automatically throw into and out 
of circuit each of the lights at certain hours of the even- 
ing and morning, and thus to supplant the service of 
the men hitherto employed to make the rounds of the 
poles and do the same thing by hand. The company 
had at the time 600 arc lights in use for street illumin- 
ation. The lights were 400 feet apart, and the city 
contract specified that they all had to be turned on 
not later than fifteen minutes beyond a certain hour of 
the evening, and might be again be turned off nof ear- 
lier than fifteen minutes before a certain other hour in 
the morning. Experience has shown that a man could 
walk about 4,000 feet in a fifteen-minute interval, and 
turn on or off the ten lights within that distance, so 
that, for the whole 600 lights, the services of sixty men 
were required, which could not be secured for less than 
$4 per week per man, entailing thus the expenditure of 
$240 per week, or $12,480 per year. The clock-switch- 
ing devices, which did the same work, cost $5.50 apiece, 
making a total for the 600 poles of only $3,300, which 
investment, of course, will not be a yearly recurring 
one. What the saving effected by the automatic 
switches will be, may be left to the reader’s own calcu- 
lation. The whole affords a lesson in central station 
economics in which station superintendents ought to 
find something decidedly interesting —From Cassier’s 
Magazine 


Mere change of form is not patentable invention; but 
to change the form of an existing machine, and by 
means of such change to introduce a new mode of oper- 
ation, and thus attain a new and useful result, is the 
subject of a patent; and it is the new mode of opera- 
tion which gives it the character of an invention. 





When a patentee describes a machine, and then 
claims it as described, he claims not only the precise 
forms he has described, but all other forms which em- 
body his invention, and it is an infringement to copy 
the principle or mode of operation described. 





It has been repeatedly held, both by the Supreme 
Court and in the several circuits, that “the mistake of 
claiming too little in the original patent has an equal 
claim to correction with that of claiming too much.” 


A clause in a contract which finally interdicts the 
manufacture of a portion of a patented article which 
may be needed in the repair of such article, is an undue 
restraint on trade, and will not be enforced. 
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